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(54) PROBE CARD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a probe card 
which prevents deformation of its components such as a 
contact unit, etc., and performs a test under an 
excellent conducting condition. 

SOLUTION: The probe card is provided with a board 
body 100, the contact unit 300 which is fitted to the 
underside of the board body 100 and electrically 
connects a substance to be tested and connects the 
board body 100 as well, a supporting means 400 which 
supports the underside of the contactor unit 300 with an 
elastic force, and a parallelism adjusting screw 500 which 
touches the upside of the contactor unit 300 vertically 
and adjusts the parallelism of the contactor unit 300. 
Especially, the supporting means 400 has coil springs 
420 arranged towards a vertical direction between a 
flange part 41 1 provided in an inside part of a supporting 
member 410 arranged below the board body 100, and a 
flange part 321 provided in the outside part of the 
contact unit 300. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

In the probe card used for performing the electric trial of test objective-ed objects, such as a 
semiconductor device A substrate body and the contact unit which carries out electrical 
installation to a substrate body through INTAPOZA while being prepared in the one side of a 
substrate body and performing electric contact to a test objective-ed object, It has the support 
means which supports the one side of the contact unit with elastic force, and the parallelism 
adjustment device which adjusts the parallelism of the contact unit to the other side of the 
contact unit in contact with the direction of a vertical. Said support means is a probe card 
characterized by having composition with the coil spring which intervened towards the direction 
of a vertical between the supporter material arranged at the one side of a substrate body, and 
the flange prepared in the inside part of supporter material and the flange prepared at least in 
the lateral part of the contact unit. 
[Claim 2] 

The probe card characterized by arranging the 1st back up plate in contact with the body 
concerned in the other side of a substrate body in a probe card according to claim 1. 
[Claim 3] 

It is the probe card characterized by being attached in the 1st back up plate through the spacer 
inserted in punching to which supporter material was formed in the substrate body in the probe 
card according to claim 2. 
[Claim 4] 

The probe card characterized by preparing the heat-conduction sheet between a substrate body 
and the 1st back up plate in a probe card according to claim 2. 
[Claim 5] 

The probe card characterized by preparing the heat-conduction sheet respectively between a 
substrate body and the 1st back up plate between said spacer and 1st back up plate and 
between said spacers and said supporter material in a probe card according to claim 3. 
[Claim 6] 

In the probe card according to claim 2 to 5, the screw as said parallelism adjustment device is 
screwed on the 1st back up plate. While the point of the screw concerned is in contact with said 
contact unit through the hole formed in the substrate body The probe card characterized by 
being in contact with the part in which the 2nd back up plate which plugs up the hole formed on 
the plate concerned is attached in the 1st back up plate, the screw is screwed on the 2nd back 
up plate, and the point of the screw concerned is equivalent to the upper part location of the 
contact unit of a substrate body through said hole. 
[Claim 7] 

The probe card characterized by preparing the heat-conduction sheet between the 1st back up 
plate and the 2nd back up plate in a probe card according to claim 6. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the probe card for measuring the electrical characteristics of a 

semiconductor device etc. 

[0002] 

[Description of the Prior Art] 

In recent years, about the wafer test by the probe card, measuring two or more chips to 
coincidence is made. As a conventional probe card, as shown in drawing 4 , that by which the 
contact unit 300 which contains in a test objective-ed object slack semiconductor device 
contact which performs electric contact, and the substrate body 100 are formed into another 
object is well-known. If it is in such a probe card, the substrate body 100 and the contact unit 
300 are electrically connected through INTAPOZA 200. 
[0003] 

Moreover, the flat spring 450 is being fixed to the lower part side of the substrate body 100 so 
that the free end may project in the direction of the inside, and the contact unit 300 is formed 
so that the parallelism adjustment device 500 for adjusting the parallelism of the contact unit 
300 may contact a top face, while being supported by this flat spring 450 from a lower part side. 
[0004] 

the parallelism stretching screw 520 screwed on the back up plate 650 fixed above the substrate 
body 100 so that a point might project caudad through punching to which this parallelism 
adjustment device 500 was formed in the substrate body 100 — and By coming to consist of 
balls 530 prepared in the point (lower part) of the parallelism stretching screw 520 so that said 
contact unit 300 might be contacted, and making the amount of protrusions of the parallelism 
stretching screw 520 change, it is prepared so that the parallelism of the contact unit 300 may 
be adjusted. 
[0005] 

[Problem(s) to be Solved by the Invention] 

However, if it is in the conventional probe card, when an adjustment stroke is applied to the 
parallelism stretching screw 520 too much at the time of parallelism adjustment, we are anxious 
about deformation and breakage of the contact unit 300. That is, the flat spring 450 which 
supports the contact unit 300 will have the large amount of pressure variation according to a 
stroke on that property, for this reason, too much force will act on the contact unit 300, and 
deformation and breakage of the contact unit 300 will occur according to this force. Such 
deformation and breakage of the contact unit 300 cause the height variation of contact, and it 
has the problem of bringing about defective continuity with a measuring object object. Similarly, 
above deformation and breakage of the contact unit 300 also have the problem of bringing about 
defective continuity with INTAPOZA 200. 
[0006] 

Furthermore, if it is in the conventional probe card, like illustration, an end side is fixed to the 
flat-spring holder 460 fixed under the substrate body 100, and the flat spring 450 is formed so 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2006/07/07 



JP,2004-Q77153,A [DETAILED DESCRIPTION] 



2/7 K-v 



that free one end of the other end projected inside may support the contact unit 300. Moreover, 
the back up plate 640,650 is being fixed independently above the substrate body 100 in and 
abroad, respectively, and the outside back up plate 640 is allotted to the upper part location of 
said flat-spring holder 460, and the inside back up plate 650 is the inside [ back up plate / 640 / 
of this outside ], and is allotted to the upper part location of the free end of a flat spring 450. 
And said parallelism stretching screw 500 is screwed on the back up plate 650 of this inside. For 
this reason, to the flat-spring holder 460, the force of acting by the above-mentioned flat spring 
450 will act as force by the side of a lower part, and will act as force by the side of the upper 
part to the inside back up plate 650. And since the outside back up plate 640 located above the 
flat-spring holder 460 as mentioned above and the back up plate 650 of the inside located above 
the free end of a flat spring are formed independently, the force by the flat spring 450 acts in 
the direction in which the upper part and a lower part change with locations, for this reason, 
according to the force of a flat spring 450, deformation of the substrate body 100 arises on the 
substrate body 100, and loam ******** exists defective continuity with this electric deformation 
in it. 
[0007] 

Furthermore, in the trial of the basis under an elevated temperature, the temperature gradient of 
each configuration member is produced, the curvature of the whole substrate body occurs by 
the difference of the amount of strains of each configuration member based on this temperature 
gradient, and it also has loam ****** for electric defective continuity by this curvature. In 
addition, the coefficient of thermal expansion of an ingredient is adjusted to a precision, and this 
problem cannot prevent curvature actually completely, although making it not generate curvature 
is also thought of using the ingredient which adjusted coefficient of thermal expansion 
corresponding to the temperature gradient of each part material. 
[0008] 

This invention is created under the above-mentioned background, deformation of configuration 
members, such as the contact unit, is prevented, and it aims at offering the probe card which a 
trial can perform also as that of good switch-on. 
[0009] 

[Means for Solving the Problem] 

The probe card of this invention is a probe card used for performing the electric trial of test 
objective-ed objects, such as a semiconductor device. A substrate body, The contact unit which 
carries out electrical installation to a substrate body through INTAPOZA while being prepared in 
the one side of a substrate body and performing electric contact to a test objective-ed object, It 
has the support means which supports the one side of the contact unit with elastic force, and 
the parallelism adjustment device which adjusts the parallelism of the contact unit to the other 
side of the contact unit in contact with the direction of a vertical. Said support means has 
composition with the coil spring which intervened towards the direction of a vertical between the 
supporter material arranged at the one side of a substrate body, and the flange prepared in the 
inside part of supporter material and the flange prepared at least in the lateral part of the 
contact unit. 
[0010] 

Moreover, it is desirable to adopt the configuration which arranges the 1st back up plate in 
contact with the body concerned in the other side of a substrate body. In this case, it is much 
more desirable to adopt the configuration which attaches supporter material in the 1st back up 
plate through the spacer inserted in punching formed in the substrate body. 
[0011] 

Moreover, it is desirable to make it the configuration which prepared the heat-conduction sheet 
between a substrate body and the 1 st back up plate. Similarly, it is good to prepare a heat- 
conduction sheet respectively between a spacer and the 1st back up plate and between a 
spacer and supporter material. 
[0012] 

Moreover, it is good to use a screw as a parallelism adjustment device. That is, it is good to 
screw the screw on the 1 st back up plate, and to adopt the configuration in which the point 
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contacts said contact unit through the hole formed in the substrate body. In this case, the 2nd 
back up plate which plugs up the hole formed on the plate concerned is attached in the 1st back 
up plate, the screw is screwed on the 2nd back up plate, and it is desirable to adopt the 
configuration which contacts the part in which the point of this screw is equivalent to the upper 
part location of the contact unit of a substrate body through said hole. 
[0013] 

Furthermore, it is desirable to adopt the configuration in which the heat-conduction sheet was 

prepared between the 1 st back up plate and the 2nd back up plate. 

[0014] 

[Embodiment of the Invention] 

Hereafter, the gestalt of operation of the probe card concerning this invention is explained, 
referring to drawing 1 thru/or drawing 3 . the probe card of drawing 1 concerning the gestalt of 
operation of the 1st of this invention is rough — it is a sectional view a part, the probe card of 
drawin g 2 concerning the gestalt of operation of the 2nd of this invention is rough — it is a 
sectional view a part, the probe card of drawin g 3 concerning the gestalt of operation of the 3rd 
of this invention is rough — it is a sectional view a part. 
[0015] 

<The 1st operation gestalt> 

The probe card concerning the gestalt of the 1st operation is what is used in performing the 
electric trial of test objective-ed objects, such as a semiconductor device. The substrate body 
100, The contact unit 300 in which electrical installation is made by the substrate body 100 
through INTAPOZA 200 while being prepared in the lower part side of the substrate body 100 
and performing electric contact to a test objective-ed object, The support means 400 which 
supports the contact unit 300 with elastic force from a lower part side, It has the parallelism 
stretching screw 500 as a parallelism adjustment device which adjusts the parallelism of the 
contact unit 300 to the contact unit 300 in contact with the direction of a vertical from an upper 
part side, and the back up plate 600 (it is equivalent to the 1st back up plate) fixed above the 
substrate body 100 by contacting this. 
[0016] 

The circuit pattern etc. is formed in the front face, and the substrate body 100 has become 
connectable electrically with the circuit tester outside drawing. Measurement of the electrical 
characteristics of a test objective-ed object is performed by this circuit tester. 
[0017] 

The back up plate 600 is a substrate with which the circle-like hole 610 was formed in the 
center section of the top face, touches the substrate body 100 and is being fixed with the fixed 
screw 601. That in which the screw head section was prepared horizontally is used for the fixed 
screw 601 like NABENEJI. For this reason, the horizontal gap with the substrate body 100 and 
the back up plate 600 can be adjusted easily. 
[0018] 

A total of three parallelism stretching screws 500 are screwed on the height 603 which made 
disc-like [ which the hole 610 of the back up plate 600 has the level difference, among those is 
equivalent to a base ] at intervals of the pitch 120 degrees. The jam nut 510 for regulating 
rotation is screwed on the parallelism stretching screw 500, and it rotates carelessly. 
[0019] 

The parallelism stretching screw 500 is in contact with the contact unit 300 through the hole 
102 where the point was formed in the substrate body 100. The point of the parallelism 
stretching screw 500 is formed in the shape of a curved surface, and, for this reason, makes a 
ball like before unnecessary. 
[0020] 

The contact unit 300 consists of a needle unit 310 by which two or more contact for contacting 
a test objective-ed object and connecting electrically was attached in the circular substrate, and 
a needle unit holder 320 which made the shape of a ring which supports the periphery section of 
the needle unit 310 from the lower part. The needle unit holder 320 is making cross-section 
inverse L-shaped, and at least the lateral part is the ring-like flange 321. 



http://www4.ipdl. ncipi.go.jp/cgi-bin/tran_web_cgLejje 



2006/07/07 



JP,2004-077153,A [DETAILED DESCRIPTION] 



4/7 s<— v 



[0021] 

INTAPOZA 200 is junction terminal block which connects electrically between the circuit pattern 
formed in the top face of the needle unit 310 of the contact unit 300, the circuit patterns formed 
in the inferior surface of tongue of the substrate body 100. The bottom probe 201 with which a 
tip contacts the circuit pattern by the side of the needle unit 310 etc., It has composition with 
the substrate 203 with which the pattern which each other end of the top probe 202 with which 
a tip contacts the circuit pattern by the side of the substrate body 100 etc., and the top and the 
bottom probes 201 and 202 is being fixed, and carries out electrical connection of between each 
probe was formed. The hole 204 for letting the parallelism stretching screw 500 pass is formed in 
the substrate 203. 
[0022] 

The support means 400 has composition with the coil spring 420 which intervened towards the 
direction of a vertical between the ring-like supporter material 410 which made the shape of a 
cross section of L characters arranged in the one side of the substrate body 100, and the 
contact unit 300 and the supporter material 410. The inside part of the supporter material 410 
serves as the ring-like flange 41 1. That is, two or more mediation of the coil spring 420 is carried 
out between the flange 321 of the needle unit holder 320, and the flange 411 of the supporter 
material 410. 
[0023] 

Through the spacer 430 for height adjustment inserted in the punching 101 formed in the 
substrate body 100, the supporter material 410 uses the fixed screw 440 for the back up plate 
600, and is attached in it. The hold crevice 413 in which the head of the fixed screw 440 is held 
is formed in the supporter material 410 so that the head of the fixed screw 440 may not project 
in a lower part side (test objective-ed object side). 
[0024] 

In addition, the field (inferior surface of tongue) where the needle unit holder 320 of the 
supporter material 410 and the contact unit 300 all counters a test objective-ed object is 
established as a 6.3 or less **** Ry or 6.3 or less Rz mirror plane. The radiant heat etc. was 
reflected according to this mirror plane, and it has controlled that supporter material 410 grade 
becomes an elevated temperature. 
[0025] 

Between a spacer 430 and the supporter material 410, the heat-conduction sheet intervenes 
between the back up plate 600 and a spacer 430 between the substrate body 100 and the back 
up plate 600. Thereby, the temperature gradient between each part material was lessened, and 
the curvature by the temperature gradient between each part material is controlled. 
[0026] 

In the probe card which consists of the above-mentioned configuration, since it is supported by 
the coil spring 420 to which the contact unit 300 intervened towards the direction of a vertical 
between the supporter material 410, as compared with what is supported by the conventional flat 
spring, the rate of change of the compressive force over the amount of strokes is small, and 
becomes good [ the linearity of the amount of strokes, and elastic force ]. For this reason, while 
being able to prevent exactly breakage and deformation of the needle unit holder 320, the 
parallelism of the contact unit 300 can also be adjusted easily. 
[0027] 

Moreover, since the supporter material 410 is attached in the back up plate 600 through the 
spacer 430, the elastic force of a coil spring 420 cannot act on the substrate body 100 directly, 
but can prevent deformation of the substrate body 1 00. And since the heat-conduction sheet 
intervenes between the substrate body 100 and the back-up-plate 600 grade, heat conduction 
between these each part becomes good, and the curvature by the temperature gradient between 
each part material can be prevented. These results, high location precision is realized between 
INTAPOZA 200 and the substrate body 100 between the contact unit 300 and INTAPOZA 200 
between a test objective-ed object and the contact unit 300, and it becomes possible to perform 
measurement by good switch-on as a result. 
[0028] 
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<The gestalt of the 2nd operation> 

Next, although the probe card concerning the gestalt of the 2nd operation is explained, about the 
thing concerning the gestalt of the 1st operation, and the thing which has same configuration and 
function, the detailed explanation is omitted using the same sign. 
[0029] 

In the probe card concerning the gestalt of the 2nd operation, differing from the gestalt of the 
1st operation greatly is only the point that the supporter material 410 is attached in the back up 
plate 600 using the fixed screw 440, without using a spacer 430. Since the fixed screw 440 is 
inserted in the punching 103 formed in the substrate body 100, the elastic force of a coil spring 
420 cannot act on the substrate body 100 directly, but deformation of the substrate body 100 
can be prevented, and this point is the same as that of the case of the gestalt of the 1st 
operation. 
[0030] 

Moreover, between the substrate body 100 and the back up plate 600, since the heat- 
conduction sheet intervenes respectively between the substrate body 100 and the supporter 
material 410, the temperature gradient between each part material can be lessened like the case 
of the gestalt of the 1 st operation. From this, the curvature by the temperature gradient 
between each part material can be prevented, and this point is the same as that of the case of 
the gestalt of the 1 st operation. 
[0031] 

<The gestalt of the 3rd operation> 

Next, although probe card ****** explanation is given, about the thing concerning the gestalt of 
the 3rd operation which has the 1st, and the same same configuration and function as the 
gestalt of the 2nd operation, the detailed explanation is omitted using the same sign. 
[0032] 

In the probe card concerning the gestalt of the 3rd operation, differing from the gestalt of the 
1st operation greatly is only a point which the screw 620 is screwed on the back up plate 630 as 
if the back up plate 630 which plugs up a hole 610 is attached in the back up plate 600, and is in 
contact with the part in which the point of a screw 620 is equivalent to the upper part location 
of the contact unit 310 of the substrate body 100 through a hole 610. The jam nut 621 is 
screwed on the screw 620, and it rotates carelessly. The point of a screw 620 is formed in the 
shape of a curved surface. Moreover, the heat-conduction sheet intervenes also between the 
back up plate 620 and the back up plate 630. 
[0033] 

Since the elastic force of a coil spring 420 acts on the substrate body 100 through the contact 
unit 320 and INTAPOZA 200, it becomes the inclination for the central part of the substrate 
body 100 to curve upward, but since this part is suppressed with the screw 620, the deformation 
of the substrate body 100 also including the point that the heat-conduction sheet intervenes 
between the back up plate 620 and the back up plate 630 can be prevented exactly. Therefore, 
high location precision is realized between INTAPOZA 200 and the substrate body 100 between 
the contact unit 300 and INTAPOZA 200 between a test objective-ed object and the contact 
unit 300, and it becomes possible to perform measurement by good switch-on as a result. 
[0034] 

In addition, like the gestalt of the 1st operation, if it is in the gestalt of the 3rd operation, 
although the spacer 430 is intervened between the supporter material 410 and the back up plate 
600, it is also possible to adopt the gestalt of the 2nd operation and the gestalt between which a 
spacer 430 is not made to be placed similarly. 
[0035] 

In addition, the probe card concerning this invention may use the thing of what kind of 
configuration, as long as it has the function to carry out electrical installation to a substrate 
body through INTAPOZA, while not being limited to the gestalt of the above-mentioned 
implementation, for example, performing electric contact to a test objective-ed object about the 
contact unit. This point is the same also about a parallelism adjustment device. Moreover, about 
a support means, as long as it has the function which supports the one side of the contact unit 
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with elastic force using the coil spring which intervened towards the direction of a vertical 
between the flange prepared in the inside part of supporter material, and the flange prepared at 
least in the lateral part of the contact unit, the thing of what kind of configuration may be used. 
Furthermore, you may make it adopt the configuration which omitted the back up plate. 
[0036] 

[Effect of the Invention] 

As mentioned above, since it has composition supported by the coil spring to which the contact 
unit intervened towards the direction of a vertical between supporter material when based on 
the probe card concerning this invention, as compared with what is supported by the 
conventional flat spring, the rate of change of the compressive force over the amount of strokes 
becomes small, and the linearity of the amount of strokes and elastic force also becomes good. 
For this reason, while breakage and deformation of a needle unit holder can be prevented 
exactly, the parallelism of the contact unit can also be adjusted easily and it becomes possible to 
perform measurement by good switch-on as a result. 
[0037] 

When it considers as the configuration which arranges the 1st back up plate in contact with this 
in the other side of a substrate body, deformation of a substrate body can be prevented by the 
1 st back up plate. Furthermore, when it considers as the configuration which attaches supporter 
material in the 1st back up plate through the spacer inserted in punching formed in the substrate 
body, it becomes impossible for the elastic force of a coil spring to act on a substrate body 
directly, and it can prevent deformation of a substrate body exactly at this point. In connection 
with this, high location precision is realized between INTAPOZA and a substrate body between 
the contact unit and INTAPOZA between a test objective-ed object and the contact unit, and it 
becomes possible to perform measurement by good switch-on at this point. 
[0038] 

Since heat conduction between these each part becomes good when it is made the configuration 
which prepared the heat-conduction sheet between a substrate body and the 1st back up plate 
etc., the curvature by the temperature gradient between each part material can be prevented, 
and it becomes possible to perform measurement by good switch-on like the above at this point. 

[0039] 

The 2nd back up plate which plugs up the hole formed on the plate concerned is attached in the 
1st back up plate. When it is made the configuration which contacts the part in which the screw 
is screwed on the 2nd back up plate, and the point of this screw is equivalent to the upper part 
location of the contact unit of a substrate body through said hole, Although it becomes the 
inclination for the central part of a substrate body to curve upward since the elastic force of a 
coil spring acts on a substrate body through the contact unit and INTAPOZA Since this part is 
suppressed with a screw, deformation of a substrate body can be prevented exactly and it 
becomes possible to perform measurement by good switch-on like the above at this point. 
[Brief Description of the Drawings] 

[Drawin g 1] rough [ for explaining the gestalt of operation of the 1 st of the probe card 
concerning this invention ] — it is a sectional view a part. 

[Drawing 2] the probe card concerning the gestalt of operation of the 2nd of this invention is 
rough — it is a sectional view a part. 

[Drawing 3] the probe card concerning the gestalt of operation of the 3rd of this invention is 
rough — it is a sectional view a part. 

[Drawing 4] It is the rough sectional view showing the conventional probe card. 
[Description of Notations] 

1 00 Substrate Body 

101 Punching 
103 Punching 
200 INTAPOZA 
300 Contact Unit 
310 Needle Unit 
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320 Needle Unit Holder 

321 Flange 

400 Support Means 

410 Supporter Material 

41 1 Flange 

420 Elastic Member 

440 Fixed Means 

500 Parallelism Stretching Screw 

600 Back Up Plate (1st Back Up Plate) 

610 Screw 

630 Back Up Plate (2nd Back Up Plate) 
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TECHNICAL FIELD 



[Field of the Invention] 

This invention relates to the probe card for measuring the electrical characteristics of a 

semiconductor device etc. 

[0002] 
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PRIOR ART 



[Description of the Prior Art] 

In recent years, about the wafer test by the probe card, measuring two or more chips to 
coincidence is made. As a conventional probe card, as shown in drawing 4 , that by which the 
contact unit 300 which contains in a test objective-ed object slack semiconductor device 
contact which performs electric contact, and the substrate body 100 are formed into another 
object is well-known. If it is in such a probe card, the substrate body 100 and the contact unit 
300 are electrically connected through INTAPOZA 200. 
[0003] 

Moreover, the flat spring 450 is being fixed to the lower part side of the substrate body 100 so 
that the free end may project in the direction of the inside, and the contact unit 300 is formed 
so that the parallelism adjustment device 500 for adjusting the parallelism of the contact unit 
300 may contact a top face, while being supported by this flat spring 450 from a lower part side. 
[0004] 

the parallelism stretching screw 520 screwed on the back up plate 650 fixed above the substrate 
body 100 so that a point might project caudad through punching to which this parallelism 
adjustment device 500 was formed in the substrate body 100 — and By coming to consist of 
balls 530 prepared in the point (lower part) of the parallelism stretching screw 520 so that said 
contact unit 300 might be contacted, and making the amount of protrusions of the parallelism 
stretching screw 520 change, it is prepared so that the parallelism of the contact unit 300 may 
be adjusted. 
[0005] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] 

As mentioned above, since it has composition supported by the coil spring to which the contact 
unit intervened towards the direction of a vertical between supporter material when based on 
the probe card concerning this invention, as compared with what is supported by the 
conventional flat spring, the rate of change of the compressive force over the amount of strokes 
becomes small, and the linearity of the amount of strokes and elastic force also becomes good. 
For this reason, while breakage and deformation of a needle unit holder can be prevented 
exactly, the parallelism of the contact unit can also be adjusted easily and it becomes possible to 
perform measurement by good switch-on as a result. 
[0037] 

When it considers as the configuration which arranges the 1st back up plate in contact with this 
in the other side of a substrate body, deformation of a substrate body can be prevented by the 
1 st back up plate. Furthermore, when it considers as the configuration which attaches supporter 
material in the 1st back up plate through the spacer inserted in punching formed in the substrate 
body, it becomes impossible for the elastic force of a coil spring to act on a substrate body 
directly, and it can prevent deformation of a substrate body exactly at this point. In connection 
with this, high location precision is realized between INTAPOZA and a substrate body between 
the contact unit and INTAPOZA between a test objective-ed object and the contact unit, and it 
becomes possible to perform measurement by good switch-on at this point. 
[0038] 

Since heat conduction between these each part becomes good when it is made the configuration 
which prepared the heat-conduction sheet between a substrate body and the 1st back up plate 
etc., the curvature by the temperature gradient between each part material can be prevented, 
and it becomes possible to perform measurement by good switch-on like the above at this point. 

[0039] 

The 2nd back up plate which plugs up the hole formed on the plate concerned is attached in the 
1 st back up plate. When it is made the configuration which contacts the part in which the screw 
is screwed on the 2nd back up plate, and the point of this screw is equivalent to the upper part 
location of the contact unit of a substrate body through said hole, Although it becomes the 
inclination for the central part of a substrate body to curve upward since the elastic force of a 
coil spring acts on a substrate body through the contact unit and INTAPOZA Since this part is 
suppressed with a screw, deformation of a substrate body can be prevented exactly and it 
becomes possible to perform measurement by good switch-on like the above at this point. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] 

However, if it is in the conventional probe card, when an adjustment stroke is applied to the 
parallelism stretching screw 520 too much at the time of parallelism adjustment, we are anxious 
about deformation and breakage of the contact unit 300. That is, the flat spring 450 which 
supports the contact unit 300 will have the large amount of pressure variation according to a 
stroke on that property, for this reason, too much force will act on the contact unit 300, and 
deformation and breakage of the contact unit 300 will occur according to this force. Such 
deformation and breakage of the contact unit 300 cause the height variation of contact, and it 
has the problem of bringing about defective continuity with a measuring object object. Similarly, 
above deformation and breakage of the contact unit 300 also have the problem of bringing about 
defective continuity with INTAPOZA 200. 
[0006] 

Furthermore, if it is in the conventional probe card, like illustration, an end side is fixed to the 
flat-spring holder 460 fixed under the substrate body 100, and the flat spring 450 is formed so 
that free one end of the other end projected inside may support the contact unit 300. Moreover, 
the back up plate 640,650 is being fixed independently above the substrate body 100 in and 
abroad, respectively, and the outside back up plate 640 is allotted to the upper part location of 
said flat-spring holder 460, and the inside back up plate 650 is the inside [ back up plate / 640 / 
of this outside ], and is allotted to the upper part location of the free end of a flat spring 450. 
And said parallelism stretching screw 500 is screwed on the back up plate 650 of this inside. For 
this reason, to the flat-spring holder 460, the force of acting by the above-mentioned flat spring 
450 will act as force by the side of a lower part, and will act as force by the side of the upper 
part to the inside back up plate 650. And since the outside back up plate 640 located above the 
flat-spring holder 460 as mentioned above and the back up plate 650 of the inside located above 
the free end of a flat spring are formed independently, the force by the flat spring 450 acts in 
the direction in which the upper part and a lower part change with locations, for this reason, 
according to the force of a flat spring 450, deformation of the substrate body 100 arises on the 
substrate body 100, and loam ******** exists defective continuity with this electric deformation 
in it. 
[0007] 

Furthermore, in the trial of the basis under an elevated temperature, the temperature gradient of 
each configuration member is produced, the curvature of the whole substrate body occurs by 
the difference of the amount of strains of each configuration member based on this temperature 
gradient, and it also has loam ****** for electric defective continuity by this curvature. In 
addition, the coefficient of thermal expansion of an ingredient is adjusted to a precision, and this 
problem cannot prevent curvature actually completely, although making it not generate curvature 
is also thought of using the ingredient which adjusted coefficient of thermal expansion 
corresponding to the temperature gradient of each part material. 
[0008] 

This invention is created under the above-mentioned background, deformation of configuration 
members, such as the contact unit, is prevented, and it aims at offering the probe card which a 
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trial can perform also as that of good switch-on. 
[0009] 
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MEANS 



[Means for Solving the Problem] 

The probe card of this invention is a probe card used for performing the electric trial of test 
objective-ed objects, such as a semiconductor device. A substrate body, The contact unit which 
carries out electrical installation to a substrate body through INTAPOZA while being prepared in 
the one side of a substrate body and performing electric contact to a test objective-ed object, It 
has the support means which supports the one side of the contact unit with elastic force, and 
the parallelism adjustment device which adjusts the parallelism of the contact unit to the other 
side of the contact unit in contact with the direction of a vertical. Said support means has 
composition with the coil spring which intervened towards the direction of a vertical between the 
supporter material arranged at the one side of a substrate body, and the flange prepared in the 
inside part of supporter material and the flange prepared at least in the lateral part of the 
contact unit. 
[0010] 

Moreover, it is desirable to adopt the configuration which arranges the 1 st back up plate in 
contact with the body concerned in the other side of a substrate body. In this case, it is much 
more desirable to adopt the configuration which attaches supporter material in the 1st back up 
plate through the spacer inserted in punching formed in the substrate body. 
[0011] 

Moreover, it is desirable to make it the configuration which prepared the heat-conduction sheet 
between a substrate body and the 1 st back up plate. Similarly, it is good to prepare a heat- 
conduction sheet respectively between a spacer and the 1 st back up plate and between a 
spacer and supporter material. 
[0012] 

Moreover, it is good to use a screw as a parallelism adjustment device. That is, it is good to 
screw the screw on the 1st back up plate, and to adopt the configuration in which the point 
contacts said contact unit through the hole formed in the substrate body. In this case, the 2nd 
back up plate which plugs up the hole formed on the plate concerned is attached in the 1st back 
up plate, the screw is screwed on the 2nd back up plate, and it is desirable to adopt the 
configuration which contacts the part in which the point of this screw is equivalent to the upper 
part location of the contact unit of a substrate body through said hole. 
[0013] 

Furthermore, it is desirable to adopt the configuration in which the heat-conduction sheet was 

prepared between the 1 st back up plate and the 2nd back up plate. 

[0014] 

[Embodiment of the Invention] 

Hereafter, the gestalt of operation of the probe card concerning this invention is explained, 
referring to drawing 1 thru/or drawin g 3 . the probe card of drawin g 1 concerning the gestalt of 
operation of the 1 st of this invention is rough — it is a sectional view a part, the probe card of 
drawing 2 concerning the gestalt of operation of the 2nd of this invention is rough — it is a 
sectional view a part, the probe card of drawin g 3 concerning the gestalt of operation of the 3rd 
of this invention is rough — it is a sectional view a part. 
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[0015] 

<The 1 st operation gestalt> 

The probe card concerning the gestalt of the 1st operation is what is used in performing the 
electric trial of test objective-ed objects, such as a semiconductor device. The substrate body 
100, The contact unit 300 in which electrical installation is made by the substrate body 100 
through INTAPOZA 200 while being prepared in the lower part side of the substrate body 100 
and performing electric contact to a test objective-ed object, The support means 400 which 
supports the contact unit 300 with elastic force from a lower part side, It has the parallelism 
stretching screw 500 as a parallelism adjustment device which adjusts the parallelism of the 
contact unit 300 to the contact unit 300 in contact with the direction of a vertical from an upper 
part side, and the back up plate 600 (it is equivalent to the 1st back up plate) fixed above the 
substrate body 100 by contacting this. 
[0016] 

The circuit pattern etc. is formed in the front face, and the substrate body 100 has become 
connectable electrically with the circuit tester outside drawing. Measurement of the electrical 
characteristics of a test objective-ed object is performed by this circuit tester. 
[0017] 

The back up plate 600 is a substrate with which the circle-like hole 610 was formed in the 
center section of the top face, touches the substrate body 100 and is being fixed with the fixed 
screw 601. That in which the screw head section was prepared horizontally is used for the fixed 
screw 601 like NABENEJI. For this reason, the horizontal gap with the substrate body 100 and 
the back up plate 600 can be adjusted easily. 
[0018] 

A total of three parallelism stretching screws 500 are screwed on the height 603 which made 
disc-like [ which the hole 610 of the back up plate 600 has the level difference, among those is 
equivalent to a base ] at intervals of the pitch 120 degrees. The jam nut 510 for regulating 
rotation is screwed on the parallelism stretching screw 500, and it rotates carelessly. 
[0019] 

The parallelism stretching screw 500 is in contact with the contact unit 300 through the hole 
102 where the point was formed in the substrate body 100. The point of the parallelism 
stretching screw 500 is formed in the shape of a curved surface, and, for this reason, makes a 
ball like before unnecessary. 
[0020] 

The contact unit 300 consists of a needle unit 310 by which two or more contact for contacting 
a test objective-ed object and connecting electrically was attached in the circular substrate, and 
a needle unit holder 320 which made the shape of a ring which supports the periphery section of 
the needle unit 310 from the lower part. The needle unit holder 320 is making cross-section 
inverse L-shaped, and at least the lateral part is the ring-like flange 321. 
[0021] 

INTAPOZA 200 is junction terminal block which connects electrically between the circuit pattern 
formed in the top face of the needle unit 310 of the contact unit 300, the circuit patterns formed 
in the inferior surface of tongue of the substrate body 100. The bottom probe 201 with which a 
tip contacts the circuit pattern by the side of the needle unit 310 etc., It has composition with 
the substrate 203 with which the pattern which each other end of the top probe 202 with which 
a tip contacts the circuit pattern by the side of the substrate body 100 etc., and the top and the 
bottom probes 201 and 202 is being fixed, and carries out electrical connection of between each 
probe was formed. The hole 204 for letting the parallelism stretching screw 500 pass is formed in 
the substrate 203. 
[0022] 

The support means 400 has composition with the coil spring 420 which intervened towards the 
direction of a vertical between the ring-like supporter material 410 which made the shape of a 
cross section of L characters arranged in the one side of the substrate body 100, and the 
contact unit 300 and the supporter material 410. The inside part of the supporter material 410 
serves as the ring-like flange 411. That is, two or more mediation of the coil spring 420 is carried 
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out between the flange 321 of the needle unit holder 320, and the flange 41 1 of the supporter 

material 410. 

[0023] 

Through the spacer 430 for height adjustment inserted in the punching 101 formed in the 
substrate body 100, the supporter material 410 uses the fixed screw 440 for the back up plate 
600, and is attached in it. The hold crevice 413 in which the head of the fixed screw 440 is held 
is formed in the supporter material 410 so that the head of the fixed screw 440 may not project 
in a lower part side (test objective-ed object side). 
[0024] 

In addition, the field (inferior surface of tongue) where the needle unit holder 320 of the 
supporter material 410 and the contact unit 300 all counters a test objective-ed object is 
established as a 6.3 or less **** Ry or 6.3 or less Rz mirror plane. The radiant heat etc. was 
reflected according to this mirror plane, and it has controlled that supporter material 410 grade 
becomes an elevated temperature. 
[0025] 

Between a spacer 430 and the supporter material 410, the heat-conduction sheet intervenes 
between the back up plate 600 and a spacer 430 between the substrate body 100 and the back 
up plate 600. Thereby, the temperature gradient between each part material was lessened, and 
the curvature by the temperature gradient between each part material is controlled. 
[0026] 

In the probe card which consists of the above-mentioned configuration, since it is supported by 
the coil spring 420 to which the contact unit 300 intervened towards the direction of a vertical 
between the supporter material 410, as compared with what is supported by the conventional flat 
spring, the rate of change of the compressive force over the amount of strokes is small, and 
becomes good [ the linearity of the amount of strokes, and elastic force ]. For this reason, while 
being able to prevent exactly breakage and deformation of the needle unit holder 320, the 
parallelism of the contact unit 300 can also be adjusted easily. 
[0027] 

Moreover, since the supporter material 410 is attached in the back up plate 600 through the 
spacer 430, the elastic force of a coil spring 420 cannot act on the substrate body 100 directly, 
but can prevent deformation of the substrate body 100. And since the heat-conduction sheet 
intervenes between the substrate body 100 and the back-up-plate 600 grade, heat conduction 
between these each part becomes good, and the curvature by the temperature gradient between 
each part material can be prevented. These results, high location precision is realized between 
INTAPOZA 200 and the substrate body 100 between the contact unit 300 and INTAPOZA 200 
between a test objective-ed object and the contact unit 300, and it becomes possible to perform 
measurement by good switch-on as a result. 
[0028] 

<The gestalt of the 2nd operation> 

Next, although the probe card concerning the gestalt of the 2nd operation is explained, about the 
thing concerning the gestalt of the 1st operation, and the thing which has same configuration and 
function, the detailed explanation is omitted using the same sign. 
[0029] 

In the probe card concerning the gestalt of the 2nd operation, differing from the gestalt of the 
1st operation greatly is only the point that the supporter material 410 is attached in the back up 
plate 600 using the fixed screw 440, without using a spacer 430. Since the fixed screw 440 is 
inserted in the punching 103 formed in the substrate body 100, the elastic force of a coil spring 
420 cannot act on the substrate body 100 directly, but deformation of the substrate body 100 
can be prevented, and this point is the same as that of the case of the gestalt of the 1st 
operation. 
[0030] 

Moreover, between the substrate body 1 00 and the back up plate 600, since the heat- 
conduction sheet intervenes respectively between the substrate body 100 and the supporter 
material 410, the temperature gradient between each part material can be lessened like the case 
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of the gestalt of the 1 st operation. From this, the curvature by the temperature gradient 
between each part material can be prevented, and this point is the same as that of the case of 
the gestalt of the 1 st operation. 
[0031] 

<The gestalt of the 3rd operation> 

Next, although probe card ****** explanation is given, about the thing concerning the gestalt of 
the 3rd operation which has the 1st, and the same same configuration and function as the 
gestalt of the 2nd operation, the detailed explanation is omitted using the same sign. 
[0032] 

In the probe card concerning the gestalt of the 3rd operation, differing from the gestalt of the 
1 st operation greatly is only a point which the screw 620 is screwed on the back up plate 630 as 
if the back up plate 630 which plugs up a hole 610 is attached in the back up plate 600, and is in 
contact with the part in which the point of a screw 620 is equivalent to the upper part location 
of the contact unit 310 of the substrate body 100 through a hole 610. The jam nut 621 is 
screwed on the screw 620, and it rotates carelessly. The point of a screw 620 is formed in the 
shape of a curved surface. Moreover, the heat-conduction sheet intervenes also between the 
back up plate 620 and the back up plate 630. 
[0033] 

Since the elastic force of a coil spring 420 acts on the substrate body 100 through the contact 
unit 320 and INTAPOZA 200, it becomes the inclination for the central part of the substrate 
body 100 to curve upward, but since this part is suppressed with the screw 620, the deformation 
of the substrate body 100 also including the point that the heat-conduction sheet intervenes 
between the back up plate 620 and the back up plate 630 can be prevented exactly. Therefore, 
high location precision is realized between INTAPOZA 200 and the substrate body 100 between 
the contact unit 300 and INTAPOZA 200 between a test objective-ed object and the contact 
unit 300, and it becomes possible to perform measurement by good switch-on as a result. 
[0034] 

In addition, like the gestalt of the 1 st operation, if it is in the gestalt of the 3rd operation, 
although the spacer 430 is intervened between the supporter material 410 and the back up plate 
600, it is also possible to adopt the gestalt of the 2nd operation and the gestalt between which a 
spacer 430 is not made to be placed similarly. 
[0035] 

In addition, the probe card concerning this invention may use the thing of what kind of 
configuration, as long as it has the function to carry out electrical installation to a substrate 
body through INTAPOZA, while not being limited to the gestalt of the above-mentioned 
implementation, for example, performing electric contact to a test objective-ed object about the 
contact unit. This point is the same also about a parallelism adjustment device. Moreover, about 
a support means, as long as it has the function which supports the one side of the contact unit 
with elastic force using the coil spring which intervened towards the direction of a vertical 
between the flange prepared in the inside part of supporter material, and the flange prepared at 
least in the lateral part of the contact unit, the thing of what kind of configuration may be used. 
Furthermore, you may make it adopt the configuration which omitted the back up plate. 
[0036] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] rough [ for explaining the gestalt of operation of the 1 st of the probe card 
concerning this invention ] — it is a sectional view a part. 

[Drawing 2] the probe card concerning the gestalt of operation of the 2nd of this invention is 
rough — it is a sectional view a part. 

[Drawing 3] the probe card concerning the gestalt of operation of the 3rd of this invention is 
rough — it is a sectional view a part. 

[Drawing 4] It is the rough sectional view showing the conventional probe card. 
[Description of Notations] 

100 Substrate Body 

101 Punching 
103 Punching 
200 INTAPOZA 
300 Contact Unit 
310 Needle Unit 

320 Needle Unit Holder 

321 Flange 

400 Support Means 

410 Supporter Material 

41 1 Flange 

420 Elastic Member 

440 Fixed Means 

500 Parallelism Stretching Screw 

600 Back Up Plate (1st Back Up Plate) 

610 Screw 

630 Back Up Plate (2nd Back Up Plate) 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 4] 
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^fttSftt^-y h 3 0 0 HU 3 H&*HMfe£ 

0 0 <75«^€flfi, >f *f 2 0 0 t^*ifi^A*r'bJtf>i-i:i/»9l«JiH*'b*"t 

[0 0 0 6 ] 

S £>K> t££<7)7'n-'7'#- Kl^otli, EI^<7)«k -5 ic, 4 5 0 It, S**-* 1 

0 0<DTJ5Kmfc2titztii'***)i>y 4 6 0 I:-««<1SeH, f*l«K^ffi LfcffeSBo 
SjJi^aiy h 3 0 0 *S»t*J:^KRlt?)*LT^4, 1 
0 OOl^Kli, f*J^-^^*l-rtL»35:L-Cffi5^6 4 0, 6 5 0 *«H5e? tlX & »9 , *MB' 
<Z>lt3it«6 4 0 fi> fltlE«^*;u^4 6 0 <7)±^S^@B$ ft, f*Ilfflco^i5^ 6 5 0 li 
> i(?5^1»^ai*6 4 0 <£ 4 5 0<Q&&MV>±l3&W.K&$tlX^ 

Z> 0 -eUT, i^WffllO*Bai«6 5 0 ^(iflifie^tf^PS^v 5 0 0^^f?*LTV>S o 
do*:*, ±ffr&^* 4 5 OK J: oTffcffl «y?^*;v^4 6 OKfcfLTfi, T 

:tC4i 8 LT, ±ifc<7)J: i iZfc;***)l<y 4 6 0<^±*"Kia:1l-J-*51.tt<754iai*6 
4 0 fc, «^<^ifiSfi<^±^H*S:1t-r*l*IfllOltS{«6 5 0 t \±m.$LLTWt\lhtlT^ 
2><DX, 0 0Kfi> 4 5 0 Kl&tStf, Wiffi K. <£ o T±^rS.O f T^60M 

fc&^fnJKfEffl U i<7>*:£>, 4 5 0 <75^jtc «fc of, oow»%i: 

[0 0 0 7 ] 

<*i*»#0»f*i^«itKJ:»), 3£**#^#*>K: »J U £ <7)K «9 <t »> tt 

JfcLT*»»«|IlELfc#tt*ffl^"C\ K«9 *lfc£L*nJ: ? Cf4 i £ft& 

[0 0 0 8] 
[0 0 0 9 ] 

[pM*^-r*7t:i6<75#S] 
ffl$tLSyn-7*-FT^ot, #«fcK»tkft*WS&F* 



JP 2004-77153 A 2004.3.11 



[0010] 
[0 0 1 1 ] 
[0 0 12] 

itz, ¥ffftiHE#at LTtt*y*ffl^4fcAv>. IP*>> * y'i s i 1 3 

£ SUB 1-4 L^ 0 
[0 0 13] 

[0014] 

Bft(Pi«>*;*©JBj|l] 

[0015] 

Sfcfcfi^ tart: <9^ffl$tLS ^Tiot, 1 0 0 t> 1 0 OWT^ill 

-f 200 zfrL-cm&tftmmrfKZii&mM^-y h 3 o o i:. ^^a.^ h 3 0 

0 fcT^lltf^Wtfe&fc'b otJj#t4i«F#S4 0 0 t, SttH^^y F 3 0 0 K±3r 
«*6»i^|!U:a8LT8»?aif h 3 0 0 «**»lt4¥ftft»Sf Si: L 
T<D*PfrJB6iM6*2> 5 0 0 t, 0 0 <D±35K £ fitz&m LTH£? *ifc*iartR 

600 (m loMsa^ffla-f*) t«rftx.T^4 0 

[0016] 

s«gvrffi u4ot^4. ttgft£tf&ft wm^c w#tt<7)iiija rar^Ku^fTfcfi*,, 

[0017] 

*S5i&#t6 0 0 U, *0±ffiO+*8BKR:R<a;*:6 1 Ort^JjfcSftrt: oT, 
#100 LTiS ®5e*->'6 0 1 K X <9 @5eS tlT^So HS£*3> 6 0 1 ft. Wl 

>Mfci o o £4i&tii6 o o tOTfc^lfiJ^Xv^^np^-rsct^-ei^o 

[0018] 

§B6 0 3 fc. Ji-g-It 3 ^<7)flfSiI^ v 5 0 0^*1 2 Ofttf y^WHi-CS»#$*L"C^4 0 
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spffMlE*-:^ 0 OKJi, ®e*&iWi-* ia »> )L*>±v b 5 1 0***13* 3 *LT*s 
[0019] 

sHrAMMS*^ 0 Ofi, ^<7)&M#&«## 1 0 0e»*Hfc/tl 0 2*MLXm 
fcH^r- y h 3 0 0 fcSSLtv>4, ¥frJ£PS*v 5 0 OOftSfiS&tt, ffiiHtfcfc^fifcS 

[0 0 2 0] 

»Hfc^-a.-y h 3 0 0 li, *t«K»*»K«ttLT*jR»K»«-r4*:*Ofl[»:©*IJI^ 
^R««^^»7fttt^tL7titJ--^ h 3 1 0 fc, £t^--? h 3 1 0<*>*WagB£*«>T# 
frh%n-TZ> U >^*t*4 L^it^-y h*;v**3 2 0 ta>S>fcs 0 W-^-y h*;u^3 
2 0 iiBr®i£L^tfc£&LT33*9, **>*H»«Mfca*y >^ttO«SB3 2 1 t^oT^, 
[0 0 2 1 ] 

^ >^-#-^f2 0 0 ti, Sftt^J-^y h 3 0 0<D£\3--y b 3 1 0 <D±m $ fltc 

E*U<*->*i:afc#aMH 0 0 ^TBK^jifcS fefcEft'**'- <7?M£m5K;i&Kig 

it5+M?rD-;n^oT, ^fc**«^-y h 3 1 o««>e*k* 

«,T«7'n-7*2 0 1 £, 4eS(»ifi&R*itl 0 0«<^EjR^^-V*M»U-r*±«^n 
-72 0 2 t, ±«, 0 1 , 2 0 2 <7>&m%ia&ffife2 fir & *) R^>&7u 

«2 0 3 i:(t WJKPS^v 5 0 0 *M-ftzlt><Df: 2 0 4 j&<3&Bfc 3 „ 
[0 0 2 2 ] 

5ti#^S 4 0 0 fi, 0 oo-^ttl-EKSftfcBffflLSMfcfcfcLfc'J > 7&<o 

£*#§W4 Hi, A^-y h 3 0 0 £3df3B#4 1 0 t©BIU»itt^ieilC|^»t"C^ 

3E3*U:3>f >^4 2 0 tSrtLfc*Jftt4oTV>4o S^^4 1 0 <^WflISB 

> ^tfc<7)£|§& 4 1 U4oTV>4, iP^, n^f JP^^'J >^ 4 2 0 ti , $t^-— ? h 
*;i/^3 2 0«3 2 1 fc£#SB#4 1 0 <7>f|g|S 4 1 1 fc©HKffift^|E$ilt^4o 
[0 0 2 3 ] 

£j*8Mf4 1 0 (4, 0 0 K3&fiE3*ifc3*?Ll 0 l fcjf A3*i*S5 3 9!£Effl<z>* 

^-*M 3 0 *dbLXm&fiL6 0 0 fcH56*v*4 4 0 v>T^ <9 #»t h flX 0 ^ 
g&#4 l ofctt, S^-/4 4 0 ^MSR^T^ffiB (ttttlWfrfcfcflO 
, @5e*v4 4 0c7)M^*ll£§-r^JK§lHia5 4 1 3 *> s ffM $ *IT V> 
[0 0 2 4] 

1 OSWfi- 1 ^ h 3 0 h*;W^3 2 0 14, ^tL t^fe 

»«BbW-«L*K»Wr*lii (TUB) 56 s , SffiRy6. 3 WT, 5gL<(4, Rz6. 3 AUT<9 

[0 0 2 5 ] 

0 0 fc*fi&«6 0 0 t<Dffl, 0 0 ir^^-^ 4 3 0 t<Vffl, *^-+?- 

4 3 0 t^n^Ui 1 0 town tit, *M:£#v- bfrfr&ZtlX^&o ZtlK£ «9 , #SB 

[0 0 2 6 ] 

±mm&frt>%Z>-fn-7'%- KK«v>Ttt, f-3 0 0#3d#§&#4 1 0 t 

c7)M^i&iS^fn]H|p]ttT^^$ tL7t:3^ >^ 4 2 0 £ J: oTjt^? tLT(/^c7)-e 

, xbv-?miztt-r&mmt><v&ikmt> ^^^t^tst^i:jtLT/h? < 

, * J>n-? fit 5$1£# £<7) it WSl i>BLft k%& 0 ZWfzft, #t^-- y b 3 2 0 O 

flfcS • SE^SrftStKiHfih-rsi fci'Tli i: t *>K, jRUfc^-A-y h 3 0 O^fffttf 

[0 0 2 7 ] 

4fc, 3t?£§W4 10^^-t4 3 0 £4bLTtta«6 0 0 K%L*)tt\f htlX\<* 2> £ <h 
n-Y >^4 2 0^«*^|S*#1 0 OfcESfcflUB-fr-f , 1 

0 0 <D^rt*ffi±-t2> £ -2>o L^ J b3£**'*l 0 0 £*S5£«6 0 0#tOH^t4 
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n 3 0 0 kOM, ©tt^-y h 3 0 0 kA >*-«K-if2 0 0 t<7)H> >f 

*f2 0 0 0 0 kVMX^^fiLWm&tfnZlZtl, tttfkb IT, &*?4#»)K 

[0 0 2 8 ] 

<&2<7>^jfc<z>M> 

«*4>wfcra*<^fliJift -^Bg^^r-r* t©Kov^ii, ra-w*fflv», f^w^M 

[0 0 2 9 ] 

*2«J5*ife^3®K«*7'n-r*.- KK43</>t\ ^ 1 <D^m<DMMt^ 
, ^^--9" 4 3 0 iffl^4ti:4< > ^S5*t4 1 0t^@5e*->* 4 4 0 *fflv>"Cfflai*6 
0 0 K$t«5ft»t ^^TV^^/ilfe^&o 4 4 0fi3£**flci 0 0»i«flfcS*Lfc 

^?L1 0 3 icjfa? tiTv^co-e, n-f ;u^^'J >^4 2 0(7)#ej^lS$ftl 0 0C 

[0 0 3 0 ] 

1 0 0 km&$L6 0 0 fcOffl, 1 0 0 t»^4 1 Ot^RC 

[0 0 3 1 ] 
[0 0 3 2 ] 

JSa^WflCflSi^n-/*- KK*v»T, ^ l<7?*ifec7)^iit^:§ <#|4£c7){;j: 
, ffiS&K 6 0 0 i:ii/t6 1 0 £^ CflTSMR 6 3 0 <9 # »t *l* <h t t , ft 6 3 0 
* y'6 2 0 #*MiF £ *LT43 * v 6 2 0 ^JM^ 6 1 0 t 1 0 0 

OiSja^-y h3 1 0<^±^S^+a^i-^^lC^^LTV^^fitfe*So *->*6 
2 0 jcjiia •jib^y h 6 2 1 T^JtSftTis , ^fflt^@^L^^<t: iCftoT^i 
o ^-/6 2 OO^&ttffiiStfKJ&JsfcStt-Cv^o $ tz, *i3il«6 2 0 tffi5^«6 3 0 k 

[0 0 3 3] 

n>f 2 OO^'tt^fi^ftfe^-y F 3 2 >*-#-*f 2 0 0 *1 

DTlt*#l 0 0 Kflsffli"* i kfrb, 0 0 Otf*SfR^* f ±^riRH-R*ffll^ 

K4&^\ i©aJ55-***-^6 2 OK* «3#P ZjLttifhfiX^&WX-, M5^«6 2 0 t*H5$ 
«6 3 0 k<DKKm&mz/- h7^£S:ftT^&£^a£>T, 0 0 <7)«£itt 

ffiiici»it-rsci t^T-#^o ^<Dtztb, &umtm.%)kmte*x.~v v 3 o o k<om, m 

f&^-a.=-y F 3 0 0 H >9-#-4f2 0 0 tOH, >f >**-«K-*f 2 0 0 
[0 0 3 4 ] 

#6 0 0 tCMW^-f 4 3 0 ^^Ltv^^ m2 (D^m^M^kmm^^^-^ 
430 *4h«E3*4v»3£S*suB-*-*tfc iprfg-e*So 

[0 0 3 5 ] 

443, *ftWe«4^n-r*- Ktt±fE*it<^!tKES5eS*t1% ^fefe^- 
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[0 0 3 6 ] 

ft*©«7^f^t4<)«)Ka:LT, * h n-^*^^-r*ff^co^k^7i s /h$ < & 
[0 0 3 7 ] 

a^*#wfl6*«fci*Licsftt-*-4*i«)iia**EKi-4flij*t L^»#, m 1 oars* 
^■jl-^ r t-r >^-#-ftoim, > ^ - * - f i i (7) w i/^im * s 

[0 0 3 8 ] 
[0 0 3 9 ] 

[HiiaiWili&giH] 

[hi] *^!:isyn-/A- kco^ 1 <d&m<t>w& *mm-? & £ 

[12] *&mcom 2 <r)$kM<vfmK<m2> ?u - 7% - k^^w— g&»rB5ia-ci&*o 

[^<75i»K] 

l 0 0 

1 0 1 mil 

1 0 3 #?L 

200 -i y ?-*°-*¥ 

3 0 0 Stt^-ji-y h 

3 1 0 $+^-- y h 

320 It ^--y h fr^y 

3 2 1 
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